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Abstract. In most mammals, the testis is always maintained at a lower temperature than in the 
abdomen, and exposure of the testis to body temperatur  causes degeneration of germ cells. In this 
research, the effect of heat exposure on sperm parameters and microstructure of mouse testis were 
investigated. Cryptorchida mouse were induced by exposure to abdominal heat. Immature mice were 
anesthetized and a small incision was made in the abdominal skin, then fat pad at the upper end of testis 
was sutured to peritoneum. Weight of testis, spermatogenic cell numbers, as well as epididymal sperm 
parameters were measured. 
The results showed that spermatogenesis was arrested and testicular weights and epididymal 
sperm parameters were significantly reduced in the bilateral undescended testis compared with 
unilateral undescended testis and the control mice. However, complete depletion of seminiferous tubules 
and absence of germ cells was not found in the animals. 
In general, high temperature caused a decreased in all analyzed parameters except 
spermatogonial cell number probably due to the apoptosis and these changes significantly increase in 
bilateral groups compared with unilateral groups. We believe that the present model is a suitable for 
treatment of cryptorchidism and further biological research on spermatogenesis. 
 




It was shown that mammalian testis must descend from the abdominal cavity for 
normal development to occur, and that the elevated t sticular temperature disrupts 
spermatogenesis and causes infertility (Anjamrooz et al., 2006). Testicular maldescend is a 
common urological disorder. In full-term infants, the incidence is 3.4% to 5.8% and at the 
time of puberty, 0.8%- 1.8% of boys remain cryptorchid (Blackshaw  and Massey, 1978). 
The abdominal positioning of cryptorchid testis is a sociated with disruption of 
germinal epithelium (Damber et al., 1978). In addition to degeneration of the seminiferous 
epithelium, accumulation of lipid in sertoli cells, local dilations of the interacellular spaces 
between Sertoli cells junctions and modifications i the interstitial tissue have been reported 
(Hall et al., 1985). Damber et al. (1978) showed that blood flow to the cryptorchid testis is 
reduced despite the fact that the cryptorchid testis contains a greater percentage and number 
of blood vessels than the normal testis (Hall, et al., 1985). 
Leydig cell hypertrophy and hyperplasia are accompanied by an increase in the 
cytoplasmic organelles involved in steroidogenesis, uch as smooth endoplasmic reticulum 
and mitochondri (Jackson, 1998). By contrast, Hall et al reported that steriodogenic functions 
of the somatic cells (Leydigand, Sertoli cells) appear to be normal when exposed to the core 




major cell types (Germ, Leydig and Sertoli cells) to some extend (Longquan, et al., 2006). 
Also heat-induced germ cell degeneration is usually accompanied by alteration in Sertoli cell 
morphology and function, a decrease in testes fluid, and increase in serum FSH with no 
changes in serum Testosterone and LH levels (Ogawa, et l., 2003).). More recently, a 
number of studies have documented that high temperatur s induced an increased synthesis of 
several proteins and a decreased synthesis of many others. The effect of temperature on 
testicular function, especially sperm motility and sperm viability are unclear however, several 
enzymatic activities are affected and the lipid comp sition of plasma membranes is modified 
(Rockett, et al., 2001). Besides, testicular stem cell enrichment has been widely used to 
investigate the biology of these cells in addition t  the production of transgenic animals, germ 
cell transplantation and restoration of fertility in various species. In this study, we are 
reporting the effects of  cryptorchidism on sperm parameters and testis microstructure of 
unilateral and bilateral experimental cryptorchidism. We believe that the present model is 
useful for the treatment of cryptorchidism and furthe  biological research in to spermatogenes. 
 
MATERIALS AND METHODS 
 
Immature C57 Bl/6 mice  under 2 months of age (Weigh 7-12 gr)  were anesthetized 
with an injection of 0,02ml/kg Avertină. A cut was made along the skin in the upper 
abdominal region and the adipose tissue of the caput e ididymis was sutured to the inner 
peritoneal wall, pushing the testes in to the abdomen (fig.1) 
 
  
    
 
Figure nr. 1 Mouse surgery 
 
The first experimental group mice were unilaterally cr ptorchidized and in the second 
experimental group, mice were bilaterally cryptorchidized. Experimental and control animals 
were sacrificed by cervical dislocation at three  weks after surgery.  
Following cervical dislocation one testis of control animals, one unilateral groups and 
both testes of bilateral groups and epididymis were r moved, the testes were weighed and 




Then, 5-µm serial microscopic sections were prepared and at leas 5 slides from each 
testis stained with hematoxylin for histological asse sment. In each experiment, at least 5 
animals were prepared and analyzed. 
Sperm parameters assessment 
The epididymis was placed in 1 ml PBS (Ph 7.4) and minced into small pieces before 
being incubated at 37°C for 30 min. Sperm parameters were monitored by light microscopy. 
Sperms viability was assessed by determining the percentage of sperms excluding vital dye 
(25% eosin solution). Briefly, 7 µl of eosin solution was added to 20 µl of cell suspension 
after incubation and mixed thoroughly.  
Motility of sperm was also assessed by determining the percentage of motile sperm. 
Finally sperm numbers was also calculated with a hemocytometer count and compared in 
unilateral, bilateral, and control groups. 
 
REZULTS AND DISCUSSION 
 
As the results show, there was a significant decline in sperm viability, motility rates 
and sperms counts following surgery. The number of sperms per ml aspirated from one 
epididym was determined by hemocytometer counts. As pre ented in Table I, at three weeks 
after surgery the number of sperms decreased significa tly in epididymis of experimental 
groups compared with control group but there was no significant difference between 
unilateral and bilateral groups. 
Analyses of morphological changes of mouse testis following creating unilateral and 
bilateral cryptorchid mouse model show that the values of the testicular weight in unilateral 
and bilateral groups were significantly less than those in the control group (Tab.1).  
Tab.1 



































Histolological examination of the testis in control group show normal mouse testis 







Fig.2 Normal mouse testis with normal spermatogenesis. 
 
Spermatogonia, spermatocytes and round spermatids were observed in experimental 
groups, but the differentiated cells (elongated spermatids or spermatozoa) were only detected 





Fig. 3 Cross sections of mouse testes staining with H&E. A, B: Three weeks after surgery (unilateral group) C, 
D: Tree weeks after surgery (bilateral group) 
 
The morphological changes of testis following torsin of testicular cord of unilateral 
cryptorchid mouse were also analyzed in this experim nt. 
The histological sections confirmed the presence of coagulation necrosis, expressed by 
the disappearance of spermatic cell line and the persist nce of Sertoli cells. The majority of 
the latter were in different stages of degeneration and necrosis, showing foamy, vacuolated 
cytoplasm and weakly stained nucleus. 
The degenerative, necrotic aspects are found in all the sperm ducts, some of them also 
showing calcification (mineralization) processes, with complete disappearance of sperm cell 
lines and Sertoli cells. Beside these modifications we also showed the existence of 








    
     
 
Fig.4 Cross sections of mouse testes staining with H&E. A,B: degenerative, necrotic aspects of sperm 
ducts, C, D: granulomatous reaction, with giant cells around the mineralized areas 
 
Most mammals have a scrotum, and it is well established that the mild hyperthermia 
leads to infertility (Shinohara and Brinster, 2000). One of the findings in this study was the 
decrease in testis weight and in the number of spermatozoa in testis and epididymis in 
experimental mouse toward the end of experiment, associated with a significant deterioration 
in the histology. This finding indicates that degeneration of spermatocytes and spermatids 
occurs after cryptorchidism is in agreement with Chowdhury and Steinberger (Shinohara et 
al., 2001) also by Collis and Lacy. 
The present study demonstrated that experimentally induced cryptorchidism in 
immature mouse caused the epidydimal percentage of sperm number, motility and viability 
rates decreased significantly after  3week postoperation in both experimental groups. 
Motility and viability rates decline in bilateral experimental group compared with unilateral 
group. The seminiferous tubules in the cryptorchid testes were similar in shape in cross 
section to those of the control testes. 
An effect of heat on spermatogonia in mice had already been reported by Reid, who 
performed studies on the repopulation of seminiferous tubules after irradiation.  
Differentiation of spermatogonia has also been report d to be arrested in cryptorchid 
mice and heating the testes of sheep caused a reduction in the production of A1 
spermatogonia 20 days later, with no effect on the numbers of spermatogonia (Yavetz e  al., 
1992). We showed that spermatids and spermatozoid are m jor cells which were affected at 




We believe that the present model is useful for treatment of cryptorchidism and further 
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